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ABSTRACT 



Assumptions have been made that jobs in the United States 
require ever-greater levels of skill and that this trend is accelerating as a 
result of the diffusion of information technology. These assumptions have led 
to substantial concern over the possibility of a growing mismatch between the 
skills workers possess and the skills employers demand, reflected in debates 
over the need for education reform and the causes of the growth in earnings 
inequality. However, efforts to measure trends have been hampered by the lack 
of direct measures of job skill requirements. A study used previously 
unexamined measures from the Quality of Employment Surveys and the Panel 
Study of Income Dynamics to examine trends in job education and training 
requirements and provide a validation tool for skill measures in the 
"Dictionary of Occupational Titles." Results indicate that job skill 
requirements have increased steadily over the 1970s-1990s but that there has 
been no acceleration in recent years that might explain the growth in 
earnings inequality. There is also no dramatic change in the number of 
workers who are undereducated. These results reinforce the conclusions of 
earlier work that reports of a growing skills mismatch are exaggerated and 
that the recent growth in the U.S. wage inequality may not be a result of a 
skills shortage. (Appendixes contain 9 tables, 15 graphs, and 22 references.) 
(Author/KC) 
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Abstract 



It is commonly assumed that jobs in the United States require ever greater levels of skill and, 
more strongly, that this trend is accelerating as a result of the diffusion of information technology. 
This has led to substantial concern over the possibility of a growing mismatch between the skills 
workers possess and the skills employers demand, reflected in debates over the need for education 
reform and the causes of the growth in earnings inequality. However, efforts to measure trends 
have been hampered by the lack of direct measures of job skill requirements. This paper uses 
previously unexamined measures from the Quality of Employment Surveys and the Panel Study of 
Income Dynamics to examine trends in job education and training requirements and provide a 
validation tool for skill measures in the Dictionary of Occupational Titles, whose quality has long 
been subject to question. Results indicate that job skill requirements have increased steadily over 
the 1970 s- 1990 s but that there has been no acceleration in recent years that might explain the 
growth in earnings inequality. There is also no dramatic change in the number of workers who are 
undereducated. These results reinforce the conclusions of earlier work that reports of a growing 
skills mismatch are likely overdrawn. 
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INTRODUCTION 



It is commonly assumed that jobs in the United States require ever greater levels of skill and, 
more strongly, that this trend is accelerating as a result of the diffusion of information 
technology. This has led to concerns that there is a growing mismatch between the skills 
workers possess and the skills employers demand. Concern over whether young people have the 
skills needed for work in the new economy has motivated debates over education reform for the 
last fifteen years (Hunt and Staton 1996; Louis 1998) and generated specific policies, such as 
school-to-work programs. In a rather separate development, mainstream economists agree that 
technology-driven shifts in the demand for skilled workers is the leading explanation for the 
growth of earnings inequality in the 1980s-1990s (Autor, Katz, and Krueger 1998). However, 
others are more skeptical of the idea that the growth in inequality reflects a shortage of human 
capital rather than a shift in the balance of power between management and labor (Mishel, 
Bernstein, and Schmitt 1 997) and a recent study finds no growth at all in workplace literacy 
requirements between 1986-1996 and 1996-2006, when using Labor Department occupational 
employment estimates for the latter calculation (Barton 2000, p. 1 9). 

However, the current debate over skill requirements, as well as the earlier debate 
between deskilling and post-industrial theories within sociology, suffer from a lack of direct 
measures of job skill requirements. In a previous working paper (Handel 2000) I examined 
trends in education and occupation as indicators of shifting job skill requirements but it is useful 
to supplement these measures because they have well-known limitations. Participants in the 
debates over deskilling within sociology have long complained that workers' educational 
attainment is not a direct measure of job content. They argue for direct measures of job skill 
requirements which are independent of the characteristics of the people who occupy jobs, since 
it is the changing nature of work rather than workers, that is of interest (Braverman 1 974, 
pp.43 6ff; Spenner 1983, p.827; Valias 1990, p.380). Broad occupational categories (e.g., 
managers, clerical, craft) are a relatively coarse measure of skill and not even cleanly ordinal. 

One way to avoid these problems is to use the Dictionary of Occupational Titles (DOT), 
which has ordinal ratings of job complexity from which mean scores at the three-digit Census 
occupation level can be derived and merged onto representative survey samples (e.g., Spenner 



1979). However, many question the quality of the DOT data and argue that no meaningful 
study of job skill demands will be possible until individual-level data is available, since all 
within-occupation variation is lost when using occupation-level means (Attewell 1990, p.429; 
Spenner 1980, p.247; for a summary of difficulties from proponents of using the DOT see Cain 
and Treiman 1981). Of course, this criticism assumes that individual-level data is currently not 
available. 

In fact, many of these complaints are not quite true. There are individual-level measures 
of job skill requirements for several points in time for 1969-1985. They have been available 
throughout most or all of the skills debate in sociology and the more recent skills debate and 
have been simply overlooked for the most part. While not without problems and available only 
for selected years, they are an important addition to the various debates over trends in skill 
requirements and a useful validation tool for the DOT measures. Indeed, when compared to 
DOT scores, they confirm the reasonable quality of the DOT measures and suggest that 
criticisms of the DOT measures are exaggerated. 

This paper uses these previously unexamined individual-level measures of job skill 
requirements to test for both the growth and acceleration of skill requirements over time and 
uses those measures to validate occupation-level measure from the DOT and to create a new set 
of occupation-level measures, both of which are used to examine a longer time-series of 
between-occupation skill shifts. The first section discusses the data and presents trends for the 
individual-level skill measures for the years they are available. This section also presents new 
measures of under- and over-education for these years. The second section validates 
occupation-level measures against the individual-level measures and presents a fuller time series 
of trends in skill requirements using occupation-level measures from both the DOT and 
measures created by converting the individual-level scores to occupation-level means. A final 
section summarizes the results. 

The results show that job skill requirements have increased in the last several decades 
but provide little evidence of recent acceleration in mean job skill requirements and tend to 
show inequality in skill requirements has declined. These findings largely confirm the results of 
the previous working paper and are consistent with Spenner’s (1979) thesis that job skill 
requirements rise at a consistent but modest rate over time. 
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INDIVIDUAL-LEVEL MEASURES OF JOB SKILL REQUIREMENTS 
Data 

The advantages of individual-level skill measures are clear. Job skill demands vary both within 
and between Census occupational groupings and only individual-level measures capture both 
components. Occupation-level means can be used for charting skill shifts that result from 
changes in the occupational composition of the workforce but necessarily wash out all within- 
occupation variation in the cross-section and over time if jobs are not subsequently re-rated, as is 
the case for the most part with the DOT. 

The following uses individual-level measures of the formal level of education needed for 
the respondent's job and the time it would take the average person to learn the job. These 
variables will be referred to as education required and training time below and are analogous to 
the DOT variables known as General Educational Development (GED) and Specific Vocational 
Preparation (SVP), which are examined in the next section. The measures come from the 
Survey of Working Conditions (SWC) (1969), Quality of Employment Surveys (QES) (1972, 
1977), and the Panel Study of Income Dynamics (PSID) (1976, 1985). In addition, household 
heads were re-asked the skill questions in 1978 and this information is used to estimate 
individual-level reliabilities in a separate validation exercise. Despite the difference in name, 
the SWC is part of the same data series as the two QES surveys and the three will be referred to 
collectively as the QES series. 1 

Because of slightly different codes, the responses were recoded into consistent categories 
across the two data series. Since the QES series only covers employees working at least 20 
hours per week, the PSID samples were likewise restricted. The two PSID waves interviewed 
both household heads and spouses but no other household members so the QES samples were 
restricted to reflect this coverage. Unfortunately a variable indicating relationship to household 
head could not be located on the QES72 file, so all samples were restricted to workers over age 
25. Analyses of the SWC and QES77 files indicate that roughly 95% of all workers in this age 
group are household heads or spouses and that basic statistics are not significantly and 
consistently affected by the further removal of the remaining 5% of respondents, so this 
restriction would seem to be a reasonable one for insuring comparability between the QES and 



PSID series. The SWC and QES77 samples were not further restricted to household heads and 
wives to insure maximal consistency within the QES series. There are some clear comparability 
problems across the QES-PSID divide which this adjustment would do little to improve, as will 
be evident below, so the non-comparability introduced within the QES series by this further 
sample restriction was not judged worth the cost. There are also differences in question wording 
and response choices across surveys within series as well as between them (see Appendix). 
Although issues of comparability make any examination of trends across the two series 
necessarily tentative, together these surveys provide data for representative samples for selected 
years between 1969-1985. This period covers the years when inequality growth was greatest 
(Handel 2000), though any effects of computer diffusion might be greater beyond this period. 

With respect to data quality, while individual-level measures are generally seen as 
preferable to occupation means, some argue that worker self-reports are weaker than expert 
ratings. The relative agreement between self- and expert ratings will be investigated more fully 
in the section comparing QES and PSID responses to DOT ratings, but it should be said in 
defense of self-reports that most expert job evaluation techniques solicit workers' input on their 
job's skill requirements as part of the job evaluation, so much of the same information gathered 
in the worker surveys used here presumably finds its way into expert ratings in any case. 
Certainly few raters actually observe workers over 3-6 months to gauge training times, so this 
information must come from interviews of some kind. This is not to deny the advantages of 
ratings by experts, who use their knowledge and experience to weigh employee self-reports and 
solicit employer and supervisor input as well. And even occupation-level mean scores are not 
necessarily as limiting as critics argue since worker self-reports may well introduce error 
variance that is usefully averaged out at the occupation level, as well as additional true 
variation. 2 In short, as between self- and expert ratings it is not clear where the advantage, if 
any, lies. 

For present purposes it suffices to estimate some reliability measures as one measure of 
the quality of this kind of self-report data. The PSID provides a unique opportunity to estimate 
such reliabilities because it is a panel survey and repeated the same skill items to household 
heads in both 1976 and 1978 waves. Household heads were coded as job stayers if their 

1 The exact questions and response choices are listed in the Appendix. 
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